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A BIBLIOGRAPHY OF THE CHEMISTRY OF GAS 
MANUFACTURE. 


By W. F. Rirrman anv M. C. WHITAKER. 


INTRODUCTION. 


The references in this bibliography are selected from a much larger 
list gathered by the authors during several years of research work on 
problems dealing with the chemical behavior of hydrocarbons. No 
attempt is made to cover every phase of gas manufacture, including 
the construction and operation of plants, the object being to present 
a bibliography of carefully chosen references dealing with the chemis-- 
try of gas making and the chemical changes involved in the produc- 
tion of combustible gases. In view of the fact that there is no such 
published bibliography, the following list, together with the cross 
references contained therein, is published by the Bureau of Mines 
in the hope that it will serve as an efficient guide for investigators, 
chemists, and engineers, and for operators of gas plants. 

The references are classified under 10 main headings, and many of 
them come under more than one heading; in such cases a reference 
has been repeated in as many places as seemed desirable. The 
index, which has been arranged by subject and author, should enable 
the reader readily to find all the references on any special subject, 
or to follow up the work of any particular investigator. Where 
reference is made to more than one publication the first reference 
cited indicates the original article. 

References to ‘‘Chemical Abstracts,” ‘‘Chemisches Zentralblatt,” 
and “Journal of the Society for Chemical Industry,” largely indi- 
cate abstracts of the original article. 


CARBONIZATION AND DISTILLATION OF COAL.@ 


1. Becker, J., anv Rosertson, L. B. Production and industrial application of 
by-product coke oven gases. Jour. Ind. Eng. Chem., vol. 5, 1913, pp. 491-495; 
Chem. Abs., vol. 7, 1918, p. 2464. Descriptive article on coke oven plant. 
Discusses uses of gas, boilers, gas engines, open-hearth furnaces, heating fur- 
naces, and foundries. 


4 See also “Low Temperature Carbonization,” pp. 16-17. 
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2. Berry, O. C. Tar forming temperatures of American coals. Bull. Univ. Wis- 
consin, Eng. series, vol. 7, 1914, 74 pp; Am. Gas Light Jour., vol. 101, 1914, 
p. 139; Jour. Gas Lighting. vol. 128, 1914, pp. 135-135; Jour. Soc. Chem. Ind. 
vol. 33, 1914, p. 1042. Gives data for 11 American coals, ; 

3. Burcess, M. J.. anD WHEELER, R. V. Distillation of coal ina vacuum. Jour. 

Chem. Soc., vol. 105, 1914, pp. 131-140; Jour. Soc. Chem. Ind., vol. 33, 1914, 
p. 191; Gas World, vol. 60, 1914, p. 239; Chem. Abs., vol. 8, 1914, p. 1865. 
Influence of red hot coke and radiant heat on the gaseous products of 
carbonization. Abstract: Gas World, vol. 60, 1914, pp. 879-884. 

5. Burcess, M. J., WHEELER, R. V., AND CLarK, A. Hl. The volatile constituents 
of coal. Jour. Chem. Soc., vol. 97, 1910, pp. 1917-1935; vol. 99, 1911, pp. 
649-667; vol. 103, 1913, pp. 1704-1722. 

6. Constam, E. J., ano Kose, E. A. Studien tiber die Entgasung der haupt- 
sichlichsten Steinkohlen (Gasification of the principal kinds of bituminous 
coals). Jour. Gasbel. Jahrg. 51, 1908, pp. 669-673, 693-699; Chem, Abs., vol. 3, 
1909, p. 369. Comparison of calorific values of combustible matter from 11 
French and Spanish coals. Calorific value is a function of rate and temperature 
of heating. ; 

7. Douatas, A. Carbonization of coal for the production of liquid fuel. Jour. Gas 
Lighting, vol. 121, 1913, pp. 541-542; Chem. Abs., vol. 7, 1913, p. 1598. 

_ 8. Harcer, J. Coal and the chemistry of its carbonization, Gas World, vol. 60, 

1914, p. 195; Jour. Soc. Chem. Ind., vol. 33, 1914, pp. 389-392; Am. Gas Light 
Jour., vol. 101, 1914, p. 106; Iron and Coal Trades Rey., vol. 87, 1914, p. 195; 
Coll. Guard., vol. 107, 1914, p. 1195. 

9. Hempet, W., anv Liera, F. Beitrige zur chemie des Verkokungsprozesses 
[Contribution to the chemistry of coking]. Ztschr. angew. Chem., Jahrg. 24, 
1911, pp. 2044-2046; Jour. Soc. Chem. Ind., vol. 30, 1911, p. 1301. Presence 
of finely divided silica has much to do with the foundation of coke, 

10. Hotcate, THomas. Effect of heat on coal and some of its hydrocarbons. Gas 
World, vol. 57, 1912, pp. 350-390. 

Effect of lime in distillation of coal. Am. Gas Light Jour., vol. 99, 
1913, pp. 330-331; Gas World, vol. 60, 1914, pp. 90-91. Presence of lime cuts 
down HS. 

12. Houunas, H., anp Cons, J. W. Thermal phenomena in carbonization. Jour. 
Gas Lighting, vol. 126, 1914, pp. 917-924; Am. Gas Light Jour., vol. 101, 1914, 
pp. 113-117; Gas World, vol. 60, 1914, pp. 872-879; Coll. Guard., vol. 107, 
1914, p. 1478; Gas Age, vol. 34, 1914, pp. 169-174; Jour. Soc. Chem, Ind., vol. 
33, 1914, p. 635. 

13. Hunt, P. C. H. Carbonizing systems. Trans. Inst. Gas Eng., 1911, p. 186. 
Entirely a descriptive article. 

14. Jones, D. T., AND WHEELER, R. V. Composition of coal. Jour, Chem. Soc., 
vol. 105, 1914, pp. 140-151; Jour. Soc. Chem. Ind., vol. 33, 1914, p. 192. 
Tar obtained by distillation in a vacuum at low temperature, 

15. Jones, L. ©. Coal and its by-products. Am. Gas Light Jour., vol. 101, 1914, 
pp. 35-38; Jour. Franklin Inst., vol. 177, 1914, pp. 511-531; Chem, Abs., vol. 
8, 1914, p. 2472. 

16. Kotpe, E. A. [Chemical constitution and heats of combustion of the gases 
evolved from coal.] Inaug. Diss., University of Zurich, 1908; Chem. Abs., 
vol. 3, 1909, p. 414. 

17. Lewis, G. P. Reflections on carbonizing temperatures and their influence on 
by-products. Gas World, vol. 60, 1914, pp. 296-297, 424-426, 492-493; Chem. 
Abs., vol. 8, 1914, p. 2033. Discusses effect of different temperatures on oil gas, 


4. 


11. 
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18. Lewis, V. B. Carbonization of coal. Gas World, vol. 55, 1911, pp. 665-669, 708- 
711, 738-743, 770-775; Jour. Roy. Soc. Arts, vol. 60, 1911, pp. 136-145, 171-180, 
188-197, 216-226; Iron and Coal Trades Rev., vol. 83, 1911, pp. 889, 929, 965, 
1011; Progressive Age, vol. 29, 1911, pp. 1030-1035; Chem. Abs., vol. 6, 1913, 
pp. 543, 1064. 

19. Marwick, D. T. Chemistry of coal gas and by-product manufacture. Jour. Gas 
Lighting, vol. 109, 1910, pp. 361-363; Chem. Abs., vol. 4, 1910, p. 1360. Dis- 
cusses effect of different temperatures on chemical reactions taking place in 
coal distillation. 

20. Narro,A. Surface combustion in direct carbonization of coal. Gas World, vol. 60, 
1914, p. 173. Short note. 

_21, Pamtter, E.C. Naphthalene-free carbon and fractionating constants of coal tar. 

Chem. Engineer, vol. 18, 1913, pp. 221-222; Chem. Abs., vol. 8, 1914, p. 1005. 

22. Picret, A., AND Bouvier, Maurice. Sur la distillation de la houille sous pression 
réduite (Distillation of coal under reduced pressure). Compt. rend., t. 157, 
1913, pp. 779-781; Gas World, vol. 60, 1914, p. 45; Ber. Deut. chem. Gesell. 
Jahrg. 46, 1913, pp. 3342-3353; Chem. Abs., vol. 8, 1914, pp. 413-414, 

Sur le goudron du vide (Vacuum tar). Compt. rend., t. 157, 1913, pp. 
1436-1439; Jour. Soc. Chem. Ind., vol. 33, 1914, p. 70. 

24, Picret, A., AND Ramseyer,L. Sur un hydrocarbure retiré de la houille (Hydro- 
carbons from coal). Arch. Sci. phys. nat., t. 34, 1912, pp. 234-249; Chem. 
Abs., vol. 7, 1913, p. 1496. . 

24-a. Porter, H. C. The distillation of coal. Bull. 82, Bureau of Mines, 1914, 
pp. 48-50; Chem. Abs., vol. 8, 1914, p. 2937. 

25. Porter, H. C., anv Ovitz, F. K. The volatile matter of coal. Bull. 1, Bureau 
of Mines. 1910. 56 pp. 

The escape of gasfrom coal. 1911. Technical Paper 2, Bureau of Mines. 
1911. 14 pp. 

26-a. Porter, H. C., and Taytor, G. B. The mode of the decomposition of coal by 
heat. Am. Gas Inst., Advance report at October meeting, 1914. 

27. Ramssure, C. J. Development of carbonization methods. Gas Record, 1914, 
p- 48. Practical article on general gas practice. Does not favor low-temperature 
processes. 

28. Rau, O., and ‘Lamsris, G. Formation of water in the dry distillation of fuels. 
Gas World, vol. 59, 1913, p. 259; Jour. Gasbel., Jahrg. 56, 1913, pp. 533-537, 
557-564, 589-591; Chem. Abs., vol. 7, 1913, p. 3655. 

29. Smmmerssacn, O. Behavior of the volatile constituents of coal on heating. 
Berg. Hitt. Rund., 1913, p. 197. 

Decomposition temperature of coke-oven gas. Gliickaui, Jahrg. 49, 1913, 
pp- 209-216; Stahl und Eisen, Jahrg. 33, 1913, pp. 239-245; Jour. Soc. Chem. 
Ind., vol. 32, 1913, p. 186. 

31. Vianon, L. M. [Fractional distillation of coal.] Compt. rend., t. 155, 1912, 
pp. 1514-1517; Jour. Gas Lighting, vol. 121, 1913, p. 107; Chem. Abs., vol. 7, 
1913, p. 1089; Jour. Soc. Chem. Ind., vol. 32, 1913, p. 76. 

32. Ware, W.C. Distillation of coal for the production of smokeless fuel. English 
patent 28692, 1907. Jour. Soc. Chem. Ind., vol. 28, 1909, p. 31. Coal is dis- 
tilled under low pressure, at a temperature not exceeding 450° C., with a 
mixture of sodium chloride, sodium carbonate, calcium chloride. 

33. Winmi.y, T. F., anp Granam,J.1. Absorption of oxygen by coal. Coll. Guard., 
vol. 106, 1913, pp. 625-627; vol. 108, 1914, pp. 564-567, 613-616; Iron and Coal 
Trades Rev., vol. 69, 1914, pp. 336-339, 366, vol. 67, 1913, pp. 485-487; 
Trans. Inst. Min. Eng., vol. 46, 1914, pp. 563-591; Jour. Soc. Chem. Ind., vol. 
32, 1913, p. 970, vol. 33, 1914, p. 1000. Coal sealed with air ina flask. Tem- 
perature, 30° to 160° C, 
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34. 


36. 


37. 


38. 


39. 


40. 


41. 


43. 


48. 


49. 
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GAS MANUFACTURE IN GENERAL.¢ 


Amertcan Gas InstrirutTe, COMMITTEE ON BENzoL EnricHMENT. Benzol enrich- 
ment of gas. Jour. Gas Lighting, vol. 109, 1910, pp. 239-240; Jour. Soc. Chem. 
Ind., vol. 29, 1910, p. 202. Benzol adds little to heating, but much to candle- 
power. 

Buyte, H. Ueber Carburation des Leuchtgases (Carburation of illuminating gas). 
Jour. Gasbel., Jahrg. 36, 1893, pp. 442-449. General discussion of carburation 
at that period. 

Bemerkungen zur Gasreinigung (Gas purification), Jour. Gasbel., Jahrg. 

46, 1903, pp. 709-714, 733-737. Carbon monoxide is always present. 

Einfluss der Temperatur auf die Leuchtgasproduction (Influence of tem- 
perature on production of illuminating gas). Jour. Gasbel., Jahrg. 28, 1885, 
pp. 682-685. Discusses purification of illuminating gas. Carbon monoxide is 
always present. 

Cotman, H.G, Dessau vertical retorts. Jour, Gas Lighting, vol. 101, 1908, pp. 
683-684; Jour. Soc. Chem. Ind., vol, 27, 1908, p. 325. Discusses the relative 
advantages of adding ‘* blue’? water gas and steam to the coal gas from the 
retorts to increase the make of gas. 

Constam, FE. J., aNp Koxpr, E. A. Studien iiber die Entgasung der haupt- 
siichlichsten Steinkohlentypen (Studies on the gasification of coals). Jour. 
Gasbel., Jahrg. 51, 1908, pp. 669-673, 693-699; Chem. Abs., vol. 3, 1909, p. 369. 
Discusses French and Spanish coals. 

Constam, E. J., AND ScuiXprer, P.S. Studien iiber die Entgasung der haupt- 
sichlichsten Steinkohlentypen (Studies on the gasification of coals). Jour, 
Gasbel., Jahre. 49, 1906, pp. 741-747, 774-779. . 

E.wortn, H.S8., ANp Witttamson, E. H. Manufacture of'a gas consisting chiefly 
of methane or marsh gas. English patent 12461, 1902. Jour. Soe. Chem. Ind., 
vol, 22, 1903, p. 900. 


. Erpmann, FE. Der Cedford-Gasprozess; eine technische Losiing des Problems, 


Methan aus Kohlen-Oxyd oder giftfreies Leuchtgas aus Wassergas herzustellen 
(Methane from carbon monoxide or nonpoisonous illuminating gas from water 
gas), Jour. Gasbel., Jahrg. 54, 1911, pp. 737-743; Jour. Soc. Chem, Ind., vol. 
30, 1911, p. 1041. Discusses technical solution of the problem, 

Evans, 0. B. Notes on the carbonization of coal in vertical’retorts. Am. Gas 
Light Jour., vol. 99, 1913, pp. 888-343, Discusses direction of travel in the 
charge of a vertical gas retort. 


. Forstauy, A. E. The technique of gas manufacture. Am, Gas Light Jour., vol. 


96, 1912, pp. 407-412; Jour, Franklin Inst., vol 174, 1912, pp. 279-802. Con- 
tains material on the history and development of theories, 


. Grover, S. Notes on the enrichment of coal gas. Jour. Gas Lighting, vol. 63, 


1894, pp. 1050-1054, 1058, 1176. Publes oil gas process. 


. Grover, L. Developments in gas making. Trans. Liverpool Eng. Soc., vol. 32, 


1911, p. 241. Good general article on coal gas manufacture, 


. GREAT Brrrary Parent Orrick Liprary. Subject list of works on peat, destruc- 


tive distillation, artificial lighting, mineral oils and waxes, gas lighting and 
acetylene, 1911. Classified list of patents on gas manufacture, 

Harcer, A. [Acetylene in coal gas]. Jour, Gasbel., Jahrg. 57, 1914, p. 622. 
Note. 

Jocuum, Paut. [The enrichment of the methane content of technical gases and 
the production of carbon monoxide free illuminating gas]. Jour. Gasbel., 
Jahrg. 57, 1914, pp. 73-80, 103-111, 124-131, 149-151; Gas World, vol. 60, 1914, 
p- 240; Jour. Soe. Chem. Ind., vol. 38, 1914, p. 242; Chem, Abs., vol. 8, 1914, 
p. 1659-1660. 


@ See also “Chemical Mquilibrium an! Catalysis,’ pp. 17-20, 
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50. 


61. 
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Jones, E. ©. Unstable hydrocarbons in illuminating gas. Progressive Age, 
vol. 29, 1911, pp. 865-868; Am. Gas Light Jour., vol. 95, 1911, p. 266. Deals 
with illuminants which wash out of gas through contact with oil. 

LieBer, H. Manufacture and use of Blau gas. Met. and Chem. Eng., vol. 12, 
1914, pp. 153-154, 


52. Moss, H. W., and Carrot, J. S. Carburetting gases. English patent 5343, 


53. 


55. 


57. 


58. 


59. 


61. 


1911. Jour. Soe. Chem. Ind., vol. 31, 1912, p. 377. Gas, saturated with 
water, is passed over calcium carbide. 

O’Connor, H. Gas manufacture and lighting. Royal Scottish Soc. Arts, Keith 
Lectures, 1910. Five general lectures on general gas manufacture. 


. Sackur, O. Die Darstellung von Ballongasen (Balloon gas). Jour. Gasbel., 


Jahrg. 53, 1910, pp. 481-488, 693-697; Jour. Soc. Chem. Ind., vol. 29, 1910, 
pp. 805, 997. Describes process. Coal gas is passed through vertical retorts 
filled with small coke and wood charcoal. 

Ross, R., and Leatuer, J. P. Experiments in temperature in center of vertical 
retorts. Jour. Gas Lighting, vol. 122, 1913, pp. 720, 790. Two short notes on 
experiments. Temperature varied from 300° to 890° C. 


. Saver, F. Process for the manufacture of hydrogen and carbon dioxide by the 


decomposition of coal, hydrocarbons, carbon monoxide, and other carbon com- 
pounds with excess of superheated steam. German patent 224862, 1907. 
Jour. Soc. Chem. Ind., vol. 29, 1910, p. 1148. 

Ternaerst, R., and Trautwern, H. Uber Mischgasbetrieb [Production of 
mixed gas—coal gas and water gas]. Jour. Gasbel., Jahrg. 53, 1910, pp. 979-982. 
Jour. Soc, Chem. Ind., vol. 29, 1910, p. 1240. Does not favor making coal and 
water gases by separate processes and then mixing. 

Vicnon, L. [Synthetic preparation of coal gas]. Compt. rend., t. 158, 1914, 
pp. 1809-1811; Jour. Gas Lighting, vol. 127, 1914, p. 28; Chem. Abs., vol. 8, 
1914, p. 3231; Jour. Soc. Chem. Ind., vol. 33, 1914, p. 737; Bull. Soc. chim, 
France, t. 15, 1914, pp. 601-604. Deals with the formation of methane in 
presence of lime at temperatures of 900° to 1,000° C. 

L’oxyde de carbone dans le gaz de houille [Carbon monoxide in coal gas]. 

Compt. rend., t. 145, 1907, pp. 1177-1179; Jour. Soc. Chem. Ind., vol. 27, 1908, 

p. 14. Shows that the proportion of carbon monoxide and carbon dioxide 

which a coal yields on distillation is greater for a greater oxygen content. At 

900° the gases evolved contain about one-third of the oxygen in the coal. 

Elimination de l’oxyde de carbone du gaz du houille (Elimination of 
carbon monoxide from coal gas). Compt. rend., t. 146, 1908, pp. 1033-1035; 
Jour. Soc. Chem, Ind., vol. 27, 1908, p. 619. Gives three methods tried by the 
author. 

Von Rossum pu Cuarret, J. ‘‘ Blue’’ water gas versus carburetted water gas. 
Jour. Gas Lighting, vol. 111, 1910, p. 511; Jour. Soc. Chem. Ind., vol. 29, 1910, 
p. 1048. 


. Wurre, A. H., and Barker, Perry. Coals available for the manufacture of 


illuminating gas. Bull. 6, Bureau of Mines, 1911, 77 pp. 


GAS PRODUCERS. WATER GAS. 


. Auicut, E. A. Effect of varying proportion of air and steam, on gas producers. 


Engineering, vol. 91, 1911, pp. 599-601. : 


64. American Gas Licut JourNAL. Water-gas tar. Vol. 99, 1913, pp. 225-226. 


65. 


Commercial article on water gas versus coal gas. 

Bentrup, W. Process for increasing the yield of illuminating gas by introduc- 
tion of water gas into the retorts. German patent 157470, 1903; Jour. Soc. 
Chem, Ind., vol. 24, 1905, p. 612. 


@ See also “Chemical Equilibrium and Catalysic,’” pp, 17-20, 
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Bone, W. A., AND WHEELER, R. V. Further experiments upon gas-producer 
practice. Jour. Iron and Steel Inst., vol. 78, 1908, pp. 206-233; Jour. Soc. 
Chem, Ind., vol. 27, 1908, p. 1008. 

Investigation on the use of steam in gas-producer practice. Jour. Iron 
and Steel Inst., vol. 75, 1907, pp. 126-180; Jour. Soc. Chem. Ind., vol. 26, 
1907, p. 674. 

Boupovarp, O. Sur la décomposition de l’'acide carbonique en présence du 
charbon (On the decomposition of carbon dioxide in the presence of carbon). 
Compt. rend., t. 128, 1899, pp. 824-825, 1524-1525. 


. CLEMENT, J. K., Apams. L. H., anp Haskins, C. N. Essential factors in the 


formation of producer gas. Bull. 7, Bureau of Mines, 1911, 58 p.; Abstract: 
Jour. Soc. Chem. Ind., vol. 30, 1911, pp. 1002-1003. 

Croissant, H. Einleitung von Wassergas in die gasanden Kohlengasretorten 

(Introduction of water gas into the carbonizing retort). Jour. Gasbel., Jahrg. 
47, 1904, pp. 219-222; Jour. Soc. Chem, Ind., vol. 23, 1904, p. 364. 

DieunG, ScHeELLER. Vergleichende Berechnung der Erzeugungskosten des 
Mischgases bei Zusatz von blauem, benzolkarburiertem und élkarburiertem 

_ Wassergas fiir dem gleichen Mischgasheizwert. (Comparative cost of manu- 
facture of oil and benzol carburetted water gas). Jour. Gasbel., Jahrg. 53, 1910, 
pp. 307-309; Chem. Abs., vol. 4, 1910, p. 2037. 

Downs, C. R., anp Dean, A. L. Study of the composition of water-gas tar. 
Jour. Ind. Eng. Chem., vol. 6, 1914, pp. 366-370. 

Dunbar, J., ano Davis, IH. B. Relation of heating value to candlepower in 
commercial water gas and coal gas. Progressive Age, vol. 29, 1911, p. 111; 
Chem. Abs., vol. 5, 1911, p. 2322. A plea for the B. t. u. standard instead of 
candlepower. 

Gautier, A. Action de la chaleur sur l’oxyde de carbone (Action of heat on 
carbon monoxide). Comp. rend., t. 150, 1910, pp. 1564-1568; Chem. Abs., vol. 
4, 1910, p. 2251; Bull. Soc. chim. France, ser. 4, t. 7, 1910, pp. 761-765. 

Réduction de Voxyde de carbone par lhydrogéne au rouge; formation 
d’eau et de méthane (Reduction of carbon monoxide by hydrogen at red heat; 
formation of water and methane). Bull. Soc. chim, France, sér. 4, t. 7, 1910, 
pp. 765-768. 

Gwospz, J. (Advances in the theory and practice of gas producers). Gliickauf, 
Jahrg. 50, 1914, pp. 18538-1360, 1873-1880, 1400-1408, 1429-1435, 1458-1461, 
1489-1494, 1514-1517. 

Haun, O. Beitrige zur Thermodynamik des Wassergases. Das Gleichgewicht: 
CO,+H,=CO+ IL, (Contribution to the thermodynamics of water gas). Ztschr. 
phys. Chem., Bd. 44, 1902, pp. 513-547; Chem, Zentralb., Jahrg. 74, Bd. 2, 
1903, p. 540; Jour. Soe. Chem. Ind., vol. 22, 1903, p. 1038, 

Harcer, J. The newest gas. Gas World, vol. 60, 1914, p. 192. The Sabatier 


process, ; 

Houcare, T. Conditions favorable to production of methane. Jour, Gas Light- 
ing, vol. 106, 1909, pp. 25-28, 84 86; Chem, Abs., vol. 3, 1909, p. 1922. 

Jiiprner, Hans. Zur Theorie des Wassergasprozesses (Theory of the water-gas 
process). Ztschr. angew. Chem., Jahrg. 17, Bd. 2, 1904, p. 1516; Jour. Gasbel., 
Jahrg. 48, 1905, p. 186; Chem. Ztg., Jahrg. 28, 1904, pp. 902-903; Jour. Soc. 
Chem. Ind., vol. 23, 1904, p. 977. 

Le Caareier, ©., AND Neumann, K. Die Vorgiinge im Gaserzeuger auf Grund 
des zweiten Hauptsatzes der Thermodynamik (Reactions in gas producers on 
the basis of the second law of thermodynamics). Stahl und Eisen, Jahrg. 33, 
1913, pp. 1485-1497; Chem. Abs., vol. 8, 1914, p. 236; vol. 7, 1913, p. 1799. 
See also Neumann, K. 
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82. Mayer, M., Henseuine, F., Arrmayer, V., ANp Jacosy, J. Methanbildung 
(On some gas reactions).’ Jour. Gasbel., Jahrg. 52, 1909, pp. 166-171, 194-200, 
238-245, 282-286, 305-312, 326-329. Discusses the reactions of water-gas form- 
ation, CO:CO, equilibrium. 

83. NAGEL, Oskar, AND Ji‘prNeR, Hans. Water gas—its composition and properties. 
Electrochem. and Met. Ind., vol. 5, 1907, pp. 19-24. 

84. Neumann, K. Die Vorgiinge im Gaserzeuger auf Grund des sweiten Haupt- 
satzes der Thermodynamik (Reactions in gas producers on the basis of the 
second law of thermodynamics). Stahl und Eisen, Jahrg. 33, 1913, pp. 394- 
402; Jour. Soc. Chem. Ind., vol. 32, 1913, p. 353; Chem. Abs., vol. 7, 1913, 
p. 1799. . 

85. Rueav, T. F. E., anp WHEELER, R. V. Rate of reduction of carbon dioxide 
by carbon. Jour. Chem. Soc., vol. 101, 1912, pp. 831-856; Jour. Soc. Chem. 
Ind., vol. 30, 1911, p. 129; vol. 31, 1912, p. 480. Describes combustion of 
carbon. 

86. Scumatotia, E. (Chemical changes occurring during the passage of producer 
gas through pipes). Chem. Ztg., Jahrg. 38, 1914, p. 409. Describes the reac- 
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pp. 1197-1223. 
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Jour. Soc. Chem. Ind., vol. 31, 1912, p. 633; Chem. Abs., vol. 6, 1912, p. 2618; 
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Jahrg. 80, Bd. 1, 1909, p. 735; Jour. Soc. Chem. Ind., vol. 28, 1909, p. 301. 
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thesis of methane. Jour. Chem. Soc., vol. 93, 1906, pp. 1975-1993, vol. 97, 
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3546, Jahrg. 44, 1911, pp. 3461-3466; Jour. Soc. Chem. Ind., vol. 30, 1911, p. 
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hexamethylene]. Jour. Russ. Phys, Chem. Soc., vol. 43, 1911, pp. 1431-1436; 
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Oct. 5, 1913, p. 1. An article of about seven thousand words. 
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AseL, E. Uber Katalyse (Catalysis). Ztschr. Elektrochem., Bd. 19, 1913, 
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of catalysis. 
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Soc. Chem. Ind., vol. 38, 1914, p. 303. Discusses combustion of various 
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patents 17017 and 22219, 1909. Jour. Soc. Chem. Ind., vol. 29, 1910, p. 1242. 
Describes use of nickel as a catalyst. 

198. BertHeLot, M. Sur quelques conditions thermo-chimiques qui detérminent 
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Nernst, W. Uber die Berechnung chemischer Gleichgewichte aus thermischen 
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influence of foreign substances on the activity of catalysts: Research on palla- 
dium as a hydrogen carrier.] Ber. Deut. chem. Gesell., Jahrg. 46, 1913, p. 
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Hydrogénation de l’acétyléne en presence du cuivre. [Hydrogenation 
of acetylene in the presence of copper.] Compt. rend., t. 130, 1900, p. 
1559-1561; Jour. Soc. Chem. Ind., vol. 19, 1900, p. 723. 
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